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WOMEN IN SCIENCE AND TECHNOLOGY':.

U.S./USSR COMPARISONS

ABSTRACT

. A discussion of the results of an exploratory net assessment of the
relative,role and degree of utilization of women in science,and
technology in the ,Soviet Union and in the United States. Relevant

demographic and population dynamics data ate Shown to indicate
substantial differences, and trend analyses are developed to assess
the future importance of U.S./USSR disparities. In terms of women

representing a national resource in science and technology, the
significance of these disparities is assessed significance not to
men and women individually or as groups, but in the context of science

and technology contributions to the future welfare and security of
both nations.

The. participation of women in all Lectors of the national economy
is considerably greater in the Soviet Union than in the United States,
not only in such professional fields as science, engineering, and
medicine, but also in the judiciary, in politics, and in education.
But the upper-echelon positions in both countries are still filled
disproportionally with men rather, than with women, and while an
ideological motif underlies Soviet policy toward women, the economic
motif and practical necessity are dominant in determining specific
Soviet policies.

In the United States and other Western countries, a large reservoir
of female talent remains untapped or underdeveloped, and is left
largely at the margin of professional life. On the other hand, the

United States is in the process of re-assessing many of its past
policies with regard to the spcial and economic status,of women,
whereas the Soviet Union appears to have approached a nearly steady

state situation. On the basis of demographic and socio-economic
trends, it is projected that over the next decade a considerable
degree of convergence will occur between the different paths followed
by the Soviet Union and the United States in the past.

At the present time, the Soviet economy depends on and requires
the participation of women in all branches of the labor force. In

the United States, in contrast, the participation of a woman in the
tabor force is primarily a matter of individual choice or of'personal
economic°necessity. But in the not too distant future, the great
necessity for participation of women will decline in many sectors of
the Soviet economy, whereas societal changes.in the United States
will bring about considerable increases in the participation rates,
Of womenin professional life.,
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You have come a long way, baby, but look

where' Valentina, Veronika, and Natalya have gone"

INTRODUCTION

i/
We have recently completed an exploratory net assessment of the

relathie role and degree of utilization of w in science and technology

in the Soviet Union and in the United States. As a net assessment, it

involved comparative surveys of economic, political, and educational as

well as technolggical factors, was policy-oriented, and concentrated on

addressing the fundamen400-issues revealed by national differences and

disparities. In terms of women representing a,national resource in science

and technology, the significanCe of such disparities was assessed not

so much for men and women as individuals or as groups, but rather in. the

context of potential contributions to the future welfare and security
7'

Asipf- both nations.

In world opinion, the, Soviet Union has been for many years among

the leaders in the evolution of the status of women. The participation

of women in all sectors) of her national economy is considerably greater

than in the United States, and the high percentage of women.in professional

occupations is one of the major accomplishments of the Soviet regime. In

a certain sense, the United States appears to be duly slowly catching up.

BLit it would be a mistake to simply deduce that,conditions in the United

States will eventually approach those we see in the Soviet. Union today.

As we shall show, the Soviet regime's attitude toward women is quite'

diffe(ent from that of our sodiety which considers the individual's welfare

as the, basic social goal. While an ideological motif underlies Soviet

policy toward women, the economic motif and practical necessity are dominant

iri determining specific Soviet policies. In our concluding remarks, we

will make projections of the probable future course of events and explain

why,over the nextidecade, we expect to experience a considerable degree

of convergence between the different paths folloWed by the Soviet Union

and the 6hited States in the past.

*Valentina
went into earth-orbit on June 16,

1563 and is currently studying for her dOctorate at the Zhukovsky Air Force'
Engineeritt'Aeademy; Veronika Dudarova is chief conductor of the Moscow.
State Symphony irchestra; Natalya Makarova chairs the Moscow Regional
Court of Justice. Not to mention Yadgar Nassriddinova who is Chairwoman
of the Council of Nationalities, and Shamama Gasanova who is Vice-Chair-
woman of the Cliuncil of the Union of the Supreme Soviet.

6
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In this paper, we have attempted to provide an interpretive overview

of the substantive results of our ad,' lysis. Details of relevant statistical
1,..

data and examples of the supportiveobackground material are given in the

Appendix. Throughout the text, hoOever, we point opt and comment on diffi-
q

culties with regardlto obtaining reliable data on the men-women aspect's of
bY,'

both the U.S. and the Soviet ecori§my, especially in the areas of science

and technology. Nevettheless, a pilable facts and figures speak largely
1'

for themselves, and we hope tha ithis exploratory investigation can serve
f,

as the basis for more explicit lnalyses.

uc
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DEMOGRAPHIC DATA

Early in our study we found that in spite of the voluminous demo-

graphic statistics which abound, there are relatively few reports or

analyses at hand which concentrate on the men-women picture. This is

true for both the Soviet Union and the United States. The question

is why?

The reasons may be quite different. In the SoViet Union, no special

attention is given to distinguishing between male-female economic statistics,

except perhaps externally for comparison purpose's vis-a-vis other countries.

On the other hand, we have reason to believe that such statistics are

routinely Analyzed for internal planning fiurposes. In the United States,

the percentage of women in certain sectors of the labor force may still

be soosmall as, to warrant little attention.

In the absence of readily available, relevant men-women data in

processed form as from analytical studies, we were oft.en forced to..look at

raw data such as Census figures, Public Use Samples, Current Population

Surveys, and similar daota collections, including reports from various

comMissions and study panels.

But-a word of caution is in order with regard. to accepting some of

the available statistical material on a numerical basis. Much of ,the U.S.

census information, for example, is based on extrapolations from limited

samples, and is,translated into-self-consistent series which give the

Opression,ofgreat accuracy. But at any one instant, we doubt that even

such a simple datum as the number of employed women in the United States

is actually known to better. than an accuracy of perhaps a million or so.

It has -been estimated, for -example, that the 1950 population census

of the United Statelfailed to account for the presence of appr'oximately

five million persons. In a more specific example in January 1974, the

U.S. Census Bureau revised its 1970,figures of the number of Americans of

Spanish-Mexican origin, living in the United, States, upwards by 1.5 million.

We suspectthat similar comments could probably hemade about USSR statistics.

See Appendix, Figute I. All figures are collected .together in

the Appendix. Table's are in the text.
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But fundamental to any comparative study of the role of women iS an

understanding of the basic demographic situation and the popyation dynamics

which affect the, utilization of women in the,labor force. This has 'been

of particular significance to the Soviet Union: As discernible from Table 1,

the. Soviet population suffered severe human casualties, especially young

men, du (-ing the twoWorld Wars% By 1950, there were only 78 men for every

100 women, compared with a U.S. figure of 99 men per 100 women,

Table 1 populationjmillions]

USSR
Men Women, Meh Women

1913- 49.9 47.3 79.1 80.1 ,

1950 -' 75.5 76.2 79.2 '01.1

1970 100,2 104.6 111.4 130.3

The man/woman-gap is now shrinking, but it remains impressive enough -:

the USSR still has some 18 million more women'than men. This numerical

gap between the sexes will narrow faster and faster every year as the
0

disturbed p6pulation cohorts age and as every passing year produces 100,000

more boys than girls. While the ratio of men to women is thus increasing
*

in the Soviet Union, it ha41s been. gradually decreasing in the United States.

Hence, these ratios are expected to be nearly the same by the end of this

century.

It is sometimes believed that the basic U.S./USSR demographic differepces'

are caused by a difference in'life expectancies. But this is not the,case.$

As shown in Table 2, the SoViet, Union and the United States have'nearly the

1.

. .**
same life expectancy rates, comparable to those of`most developed nations.

"Table 2 ", Life Expectancies' [yeal-s]

U. USSR

M6n 67 65

Women 74 74

See.rigure 2.

'See Figure 3.
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The current population pattern peculiar to
.

the
0

USSR is a combination

of a number of factors, including the dxtensive loss of male lives during
.,

wars, the decrease'in loss of female liVes in connection with childbirth,-
. -

and changes in the reproduction rates. Birth rates have been declining

considjrably. ,in both countries. But most Population'projections to the
- .

year 2000 predict men-women ratios of about 93 to 95 men per 100 women,
.1

and total populatidns of the order of 300 million for both.the Soviet

Union and the United States
iV

1Kese'demographic trends will be of importance

when we later theorize about the. future role ofwomen of both countries 4

in the profesSional labor force. Before we get to that, however, there

are many other factors to be considered.

See Figure 3.

A
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EMPLOYMENT, DATA

From various U.S. and Soviet census sources, one would expect,to

be able to get a clear picture of 'the comparative employment situation.

Yet this is not easily done. Different ways of natiopal compilation and

treatment of data by each-nation cause difficulties in deriving truly

equivalent figures. A summary comparison of the U.S. and USSR labor forces,

is shown in Table 3.

Table 3 Labor Force Comparison- in 1970_[millions]

Total Population
1

16 Years apd Over

Abie-bodied

Labor 56Irce
/ -

C iT i an /Labor ForCe

U.S. USSR

204.8

140.E

i00.8

85.9

82-.7

241.7

168.4

130.6

121.9

118.6

A more detailed comparison of different population categories is

shown in Figure 4. U.S. labor figures are often based on the "16 and

over" °group, whi,le the Soviets invariably deal. ,./ith the "able- bodied,"

by definition men from 16 to 59 years of Age and women from 16 to 54

(but excluding any groups not counted). "Able bodied" does not refer to

physical capability, but strictly to age grou, . Retirement age with

pension rights in the USSR is 60 for men and/55 for women.

Also, the U.S. "labor force" and "civilian labor force" include

unemployed persons who wish to work but have not found jobs (the Soviet

'Union.has no unemployment) and pact-time employees who may or may not be

double-counted in some way. The potentially available primary work force

is therefore gerwr4lly giveh by the "16 yea and older" group for the
4 ,1%

-United States, and the "able-bodied",, for the USSR.

About54% of the total Soviet population in 1970 fell into the so-

called able-bodied age group, and some 90% of this able-bodied population

is cmployed,in the laboP force. As f tas this most produc,tive group of
4 B

,the working ,population is concerned, the Soviet gap in numbers between men

and women has `already changed signilficantly'as shown in Table 4.

See Figure 5.



5

-7-

-"Table 4 So'viet Able-Bodied Population [millions]

Males Females Difference

1950 , 44.4 58.2 13.8

1960 55.2 64.a 9.6

1970 64.1 66.5 . "2.4

1980 Numerk
.-

al equality.nearly _obtained
.

IL

' The more or less official figures for the percentage of women employed

in relation to the total' employed non-agricultural labor force show a strik-

ing-difference: 39? for the United StateS vers6s 51% for the Soviet Union.

Let us'compare these latter figures with those of other countries.

A glimpse of the world -wide picture can be,obtained froh reports of '

the United Nations Commission on the StatuObf Women, A recent U.N. analysisUnited

of replies to a U.N. questionnaire from 77 countries and 26'non-governmental

organizations shows a wide diversity. "From thp current trends in many
. .

.

countries it would appear that measures taken to increase the-participation

of women are prompted not so much by the desire to bring 'about a fundamental ,

change in the roleiof men and women in society, but rather by the realization

~that over-all Aevelopment requires a gl'eater utilization ofthe pcLtential

,

labor force." 7
..,

The percentage of women gainfully employed outside the home in relation

,to the total employed labor force varies widely, from 28% of the labor force
Y

in Israel to 80% (??) in Bulgaria. Exbmples of the UN figures for a number,

of ountries are shown in Figure 6...4_c.,

In general, levels of respo sibility for women are comparatively low.

s
.

throughout the-world, ascribed' part to the younger age structure of the ..

female.work force. (This( can also be-correlated with salaries:) But an

V importan determinant of the level of responsibility is the sector fo-the

economy in which women work. They are generally in higher positions in such

sectors as social welfare and education,'and in lower positions in commerce

or government. There seems to be A important exception in several Republics

of the_USSR, ekplained as being partly due to the edUcational system "which

prepares boys and girls equally for specialization .in the technical and

`scientific fields."
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"A few countries" emphasized that the real influence of women within'

a country should not be gauged by their activities in gainful occupations,

but through the very importOt role they play at home as wives and mothers:".

Inresponse to a request for guidelines for the establishment of a
11-7iN

long-term U.N. program for the'4a0vancement at women, the U.S. government

observed that "since customs' and attitudes regarding the, role of women in

society tended to lag tehind technological advance, a first objective was to

find ways to change underlying attitudes, and to anticipate the new poss-

iBilities and relationships which would liberate women and their families

for a wider participetion in national life,"

Next, we look in more detail at employment figures for the United

States.
*

In°1970i the "Uvilian Labor Force" of 82.7 million included some

4 million unemployed and more than 11 million part-time employees, some

whom may have"been counted more than once. The degree of participation
4

.y women 4s. characterized in Table 6 below.

Table 6 Womep in U.S. Labor Force

Employed

16 '

Single 6.9 '

Married 19.8

Widowed/Divorced 4.5

millions]

Population
16 Years & Over

Thus, about 43% of the. female population of the United States, over

16 years of age, are employed in the labor force. This contrasts with

79% of the male population In sum, some 55% of the O.S. population over

16 y4arVof age is gainfully employd.

In the SayleX Union, some 69% of the population 'Over 16 years of age

is gainfully employed..

There are many interesting detailsito be observed in the U.S. employ-

ment situation. . As expected, for. example, single women of all age

groups are, more likely to be employed than marri &d women. Single men, on

... Ivory Coast, Rwadda, United States of Am&rica.
**

See Figultes 7 and 8.
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the other.hand,are considerably less likely to be employed than married

men. ,

After the single woman, the woman most likely to be employed, in any

specific age group, is widowed or divorced or with an absent spouse. But

as a group, they constitute only 14% of all women, and contribute only

some 5% of the total labor force:

Some 37% of the U.S. total labor force are women, arid 63% are men.

For reasons mentioned earlier, it is difficult to derive completely" equiva-

lent USSR numbers. Approximately corresponding figures are that 51% of

the Soviet civilian labor force are women, and 49% are men.

We want to note that all the detailed Appendix data in Figures 7

and 8 were calculated from official U.9. Censu's informatiOn sources. But

there are. noticeable discrepancies, especially when comparing totals and

breakdowns from different source material.

We run into similar difficulties and discrepancies when trying to

understand USSR statistics.

From the most recent Soviet census of 1970, we learn that 48% of the

total population were gainfully employed, 14% were pensioners, 36% were

dependents and workers engaged in ancillary husbandries, i.e., private

raising of livestock, and close to 2% were students.

Of specific interest is that 95 million persons in the USSR hadhigher

(college) or secondary '(high school) education. This represents a remarkable

increase during the past decade, and the trend distribution among gainfully

employed men and women with such education runs as follows:

Table 7 Soviet Employees with Advanced Education
[Expressed per Thousand Employed]

With Higher Education

Men Women

1959 34 32

1970 68 62

With Secondary Education

1959 400 399

1970 586 589

The data are almost identical for both sexes, .but note the doubling

of employees with higher education between 1959 and 1970.

*
See Figure 9.
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WOMEN IN THE ECONOMY

The most obvious disparities between the degree of participation by

women in the national economies of the United States and of the Soviet

Union are reflected Table 8 below:

Table 8 Women Participation in Percent of Totals
by Employment Category

USSRU.S.

Population 51% . 54%\,,

High School 50 54

College 41 53

Employed 38 51

Life and Physical
Scientists 14 38

Engineers 2 28

Doctorates 7

Physicians and Dentists 9 72

Lawyers 3

Judges 32

Congress

Supreme Soviet

But the most important disparity is'between large differences from

category to category in the U.S. participation rates and a generally more

even distribution in the USSR: In the United,States, certain fields are,

'dominated by women and a number of areas haN.,/e very minor participation by

women; in the USSR, women are well represented in all sectors of the
1

national economy.

This is illustratdd in Figure 10, where participation rates of women

in various types of employment categories have been extracted from U.S.

and Soviet census data. The arrangement shown there.is in descending order

of percentage participation, and while the divisions are not closely

equivalent between the U.S. and the USSR categories, they do indicate the

way the two countries break down their labor force.

15
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In much o the following discusS-191, we will be focuSing on the

categories of .rofessional, technical, and scientific employment. But

it is nokeno qh to note, for example, that the Soviet Union has 343,200

.women researc workers, or that in the matter of redognition of the quality--

of work, 24Z f the awards of the Order of Lenin have gone to womgbe

.1918 and 1970. Thus, before taking p closer, look at census data,_ let us
*

pause for a moment and consider the genera.] piCtUre.

The high percentage of women in semi-professional and professional

occupations (i.e., "mental work" or "Whiteicollar, as opposed to "physical

labor" or "blue collar") is clearly one of the major accomplishments of the

Soviet regime. In world opinion, the Soviet Union has been among the leaders

in the evolution of the status of women. Why?

The policies of the Communist Party regarding women workers have been

embodied in labor legislation from the early years of Soviet power (1917). '

With certain exceptions and advantages dictated.by their role as mothers,

women have been treated as economically equal to,men. Their equal rights

to education and employment and their basic legal equality are well
o

established in the USSR. On the other hand, the equality they have attained

in socialized work l5 not by any means always Ambined with real equality
...-

in home life. Soviet women seem to have two careers: One at home and

one in the national e'conomy.

What may have been originally an ideological concept betame a practical

necessity after lerld War II with the heavy loss of male lives. (January

1946: 75 million males, 101 million females.; in the age group 1,6-59: 66

males per 100 females.) Many aspects of the picture we see today can be

illuminated by, understanding Soviet population dynamics Over the'past decades

and the intricate relations to Soviet economic development and associated

demographic policies. Thus; we, find a high percentage,of-women in science

and technology as in all other fields. While the'percentae in the managerial

class and among academic leaders is not as high as 50-50, it is considerably

higher than in other countries.

There is no doubt that the disparities 1 tween the United States and

the Soviet Unifin with respect to the utili .atio'n of women are large from

a quantitative point of view. But we m t consider significance; we will

have to look critically at trends an at the future. The current numerical

See, F i (jure 1 1 .

/
16
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superiority of women is rapidly diminishing, and the picture by 1980

and 1990 will be governed by the generation now in school; so, we must

also look at current trends in education.

Let us recalj that the Soviet economy is a planned system. Detailed

and comprehensive perspective plans guide the development of each sector

-in a manner quite unlike the U.S. style. For example, when we talk about

the possible advantages and disadvantages of Zer:o Population Growth in

the United States,wetalk abo6t it on TV shows, the lecture circuit,

and the editorial pages. If and when population growth is determined to be

,either bene'fic' or not to the Soviet State, official plans are made

and implemented, and responding action follows on all levels -- whether

the plans are successfully met is another story.

In Figure'12, we contrast the major forces that are acting towards

greater participation by women.in in the labor force in the United.States and

in the Soviet Union, respectively. While U.S. forcing functions can be

characterized by' such terms as Family Needs or Social Desirability, the

contrasting USSR terms are National Labor Scarcity and Economic Necessity.

The plain facts are ,that. U.S. women-want participation in the economy whereas

the USSR economy needs women participation.

In Figure 12, we also ctmpare the means of implementing greater partici-

pation of women in tyre national economies. Such forces and means of implemen-

tation have been active in, the Soviet Union since-World War I. Except for

a relatively brief period during Worcld War 11, most of the-driving forces

and some steps towards implementation,in the United States have only become

active during recent years.

a certain sense, the United 'States appears to be on the road of

slowly catching up with the USSR with regard to.employment equality of
,

men and women. However, it would be a mistake to deduce simply that condiT

tions in the United States will eventually approach' those we see in the

Soviet'Union today. The basic situations are completely different. Further,

barring catastrophe, the numbers,ormen and.women in the,USSR will,reach

numerical equality again by the end of the.century, and the economic,pecessity

for the employment of women will therefore diminish.

We shall have more to say on-this subject in our closing remarks.
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SCIENCE AND TECHNOLOGY

We will now turn to the situation in science and technology. Firs,

we must empha ize again that diverse data sources can often gi.ve completely

different results. This is true both for the United States and the Soviet

Union, especially when attempting to compare the number of persons involved

in S&T (science and technology).
\

Another nontrivial problem concerns the use of equivalent terms and

data sets. Just a few examples.are:

Table 9 Differences in U.S./USSR Terminology and Data Sets

U.S.

Doctoral Degree

Post Graduate Achievements

Engineer (engaged in
engineering work)

National Acadmey'of
Sciences

no equivalent

no equivalent .

Congress

NSF + ARPA + NAS
(plus other functions)

USSR

Candidate Degree

ti Doctoral Degree
. I

Scient4fic Worker

0 Engineer (trained in engineering)

USSR Acclemy of Science

Ministries

Five-Year Plan

'Supreme Soviet

State Committee on Science
and Technology,

When such differences in meaning are neglected, misleading comparison

data are easily obtained. Figure 13 is typical of information that is

often quoted to the effect that the USSR has moremore "engineers' than

the United States (viz.-: 2.5 million versus 1.1 million), but that

ARerican "natural sciengsts" outnumber Soviet scientists by large numbers

(viz.: 610,000 versus 284,000). The UN data do not help much either.

From Soviet Economic Prospects few the Seventies, .A Compendium
of Papers submitted to the. Joint Economic Committee, Congress of the
United States, U.S. Government Printing Office, Washington, D.C.,
June 27, 1973 (776 pages).'

16
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But a much more meaningful picture is given in f gure 14. These

data are based on a very recent" and in `our judgmeni -- one of the mo

accurate comparisons of U and Soviet workers engaq d in research and

development (Conlin, 1973)

By taking into account employment practices, he ierives the following

numbers fa full-time-equivalnt scientists and engineers in research and.

development:

Table10 R&D Scientists and Engineers

U.S. USSR

1960 415,000 244,900

1965 400 496,500 443,700

1970 535,400 600,300

1971. 536,000 641,100

Also of,special relevance are the numbers for so-called "Scientific

Workers" in the USSR: 927,700 in 1970. By Soviet definitivn, they consist,

of academicians, members and corresponding members of 11 academies, all

persons having the academic degree of doctor or candid te of science or

the acadethic title of professor, docent, senior scient fic associate,

junior scientific associate and assistant, without reg rd to the place or

character of their worlc; persons carrying out scientifi -pedagogical work

at higher educational. institutions, even if they do not hold an academic',

degree or title; and also those specialists not having cademic degrees

and titles, carrying out scientific work at industrial nterprises and
0

project organizations.

38.8 percent of these "Scientific Workers" in 1970 ere women, and

among those scientific workers with doctorates, 25.7% we e women.

In Figure 15, we have assembled data on scientists d engineers

from various sources. Soviet data are from the statisti al yearbooks:

U.S. data are estimates by the National Science Foundatio (NSF), and U.S.

numbers in parentheses are for scientists listed in the U

Register of Scientific and Technical Personnel. As explained, the numbers
o

are not strictly equivalent between the U.S. and the USSR, but give a

picture of long-term trends.
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The striking differences between U.S. and,USSR numbers of women with

science doctorate degrees (in 1970: b 9,400 vs. 63,700)', as well as the

high percentage of women engineers (28%) in the USSR, reflect the most

immediate dispariti between U.S. and Soviet utilization of women in SO.

Women are well represented in. Soviet SO, and this has been maintained as

the total numbers of scientists and engineers has risen over the years.

In comparison, U.S. women participation fares poorly, expecially in

the hard sciences; from a low of 1.6% (engineering).to a peak of 13.7%

(life and physical sciences).

Also of interest would be the ratio of doctorates relative to the

total &T work force: About 1 in 4 in the Soviet Union; about 1 in 10

in th United States. This, however, may be due to pecujiarities in the

U.S.'data sets and needs elaboration:

The lower part-of Figure 15 gives some, breakdowns of 1970 data. But 4

comparison of the U.S. estimates by NSF with data in the U.S 'National

Register shows very significant-differences. , For example, NSF estimated

that there are 253,000 Physical Scientists and 76,000'Mathematicians, in

the United States, but only 60,700 scientists are actually registered in

Physics and Mathematics. We believe that this is primarily'a problem of

definition and,. especially, of who calls himself or herself a "Scientist"

in census questionnaires agip,ifist registratiOns by scientific spqAeties.
4

We commented earlier thaWthe Most meaningful quantitative comparison of
1

U.S. and Soviet scientists and engineers in R&D is probably contained --

in Figure 14, based on a Defense Intelligence Agency analysis (Conlin,

1973) .

[Our qualms with some of the NSF estimates are based, in part, on

e contents of a recent NSF report on the state of science in the United

tes, entitled tcience Indicators 1972-(National Science Board, 1973).

This eport contains na data whatsoever on women scientists, and in some

145 pages of text and numerous tables and figures, the word women OccuFs .

twice, and the word sexes once; and that only in connection, with results

. from opinion surveys. de mention%it Mere as a specific example of the

,persistent difficulties we encountered in obtaining-rel,iable men-women

data for our analysis.]

20
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in Figure 16, we attempt to compare the number of U.S. and Soviet

scientists by specific fi Ids in 1970. The U.S. data on some 312,000

scientists are quite selec ive as indicated by the fact that 40% of all

the scientists listed in th National Register have Ph.D.'s, and that

32% of the 30%000 women scientists registered are holders of a Ph.D. The

data are tabulated according to descending numbers of U.S. scientists

in various fields, with some corresponding' SoViet categories, Note that

518,000 of the 927,000 Soviet scientific workers are classified as

scientists by Soviet sources; the refit as technical..

Consistent with findings displayed earlier, the percentage of women

listed in the USSR (38.8%) was some four times those in the United States

(9.4%): 1-,41w, as indicat d in egrlier_discussions, the Soviet women are

more evenly istributed t rotighout the ields. We do not have pre4ise

figures on these breakdowns, but webelieve the percent women partiCipation

in different categories ranges upwards from a minimtm of 'bout 25% in every

field. By Contrast, U.S. women are much more Pikely to'be concentrated

in only a few scientific areas., Their degree of participation in various

fields is characterized in Toble 11. .

But we believe.th9t on the`onec.hand, Soviet listings Lnclude more

junior scientific personnel than the U.S. listings. On the other hand,

the U.S. Register is very likely incomplete, with:tot/1s too low by as

much as 30%. In absolute numbers for,a,1970, we therefore estimate that

there 'were probably some 200,000 active women scientistsin the USSR,\

and gbout 40,000 in the United States.

Of these latter, about three-fourths are concentrated in psycholog

,chemistry, the biological sciences, mathematics, and in the computer

sciences.
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Table 11 -- Distribution of Registered Women Scientists
in the United States (1970)

Percent Women

Fields of Low Participation

Atmospheric and Sp6ce Sciences 1.5%

Agricultural Sciences 3.4

0Earthoand Marine Sciences 3:6

Meteorology 4.5

Economics r '6.1.

Physics,andMathematics .

Chemistry 7.1

Astronomy

Political cience 9.9

Numbers

100

540

86o

250'

820

4,190

6,200.

220

64o

Fields of Higher P- rticipation

11.J% 330Statistics

,;Computer Sciences 11.5 1,390

Biological Sciences 12:9 6,130

Anthropology 22.3 300

Sociology --2.6 1,730

Linguistics 23.5 450>-

"6,,339..Psychology 24.2 .

All Fields

United States"

Soviet Union

9.4%

38.8

About scientists in faculty positions, we were able to collect only

rather incomplete data. As Figure 17 indicates,,,women during the 1960s,

filled aboqt one-fifth of the academic teaching and research poitions in

the UnIted States, and about one-third Of such positions in the Soviet

Uni there is some evidence that in both countries, the percentage of

women increases as one goes down the academic ladder, viz.:

c_

fl
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Table 12 Women in Faculty positions

U.S. 1967

% Women

. ,.

Dean% Professor,*
Associate Professor 12%

Assistant Professor,
Instructor 26%

Professor, DoZent,
Senior Rese'arch
Associate

USSR 1961

Women

Ssistant, Junior . s., /
Research Associate 51%

/
1.

The siAgle datum which seems to come to everybody's mind wKen talking
,

about proferssional women in. the Soviet Union concerns physicians: Let us-
,

lOok at the long-terM trend as shown in Fig. 18.
. -

In comparison to women representing some 70% of all'physicians and

dentists In the USSR; the U.S. figure of 9% is obviously quite low,;'.infact,,
Ai

it seems to be tHelowest in the world, mit there is an il)uminating aspect

to these USSR statistics. We can quote Soviet statements: ,

fi

Medicine is attractive to girls because:

a. It close to the 'nature of women; it appeals to the

maternal, instinct.

b. It is possible to choose working hours; women with
:,Children therefore can adjust or limit their _schedule_

Current Soviet policy is however, to somewhat discourage women from studying

medicine. AMong the reasons given isoan atte pt tO balance the male-!female,
a

ratio among physi/cians/because male urgeons are better (more detaehed,

less emotional; also, needed for the military).

There is a strange statistical sidelight. -Women me c 1 students haV'e'

a strong tendency to get married on or about graduation time. The explana-

tion concerns location assignments upon graduation. By getting married,

Urban girls avoid being stuck alone in spme'remote village in the middle

of nowhere.

We-can look deeper into the comparative data on physicians, although

we have to mix 1967 and 1970 figures. It seems'to be one of the few

scientific fields where such detailed information is available. But men-

women ratios are hard_to find even among these data.

See Figure. 19.

2



There is approximately one physician for every 613 perso s in the

United States, and one for'every 452 Soviet citizens. But U. . data include

a sizeable number of retired M.D.'s, and some 7% are of age 7d or older.

,The Soviet ratio of dentists to physicians is about half the U.S. ratio,

there,are twice as,many Soviet surgeons, some five timesas any pe.A.i.i,atri-

cians, but only half as many psychiatrists as in the United tates. Noteu-

worthy are the bigh-'pecentages of foreign graduates among .S. M.D.'s --

fully ope-third of-all women physicians in J967, for example As we have
. e

"mentioned before, national.'figures show the U.S. to be the lowest in the

-wprld'in the employment of women in medicine.

Univti'sai military service is the, law in, the Soviet Uliori,' and all
. .

'-

. f

.

.-,
Men are obliged to 10 active duty in the USSR Krmed Forces! of from one

0

.

I

"L5.to thre0years, dependirjg on education and on area of service. Women can
, .

, . be drafted only in wartime, but women 19 to 40-years of Page who have medical

CS .- or other specialized training can be taken into militaey service ip peace-

'

i l
\

,thine.

By-law, lle medical examination of all draftees is performed by

physicians drawn from the best medical institutions: a surgeon, an

... internis.t, an ophthalmologist, an otolaryngologist, and, when necessary,

doctors in other specialties.
, ,

.
.

.-.. 444-con-c-1-u-d-i-mg our. 41-4-cus-s i on about_emp_loyment_in`_sciencean

:
0

it,may-be instructive tp take 'a look\at .Soviet views'on where_ehey,stand .

t .

-

in S&T. Figsure 20 ko tains,excerpt from a re.cent di§t-Ussi.oh by.S. Mikulinsky

(1973) in /'the context /of implement g
. ,

.4',

Congress towards increasing he effectiveness of scientific/ research, and
/

"accelerating the- tilization of the achievements' in S&T i n pr9uction,"

//
/i.e., the practical, applicat o of S&T. t.

the dir ctives of the ,24th CPSU.

7
He states that in. spite of t he high increase' in the number of scientific

4 41

personnel since 1950 (9% pei- year), there are still too few,sciettti,sts in

several important disciplines. But he criticizes comParison,s between_U.S.

and USSR utilization rates of S&T personnel for applied-R&D, which found

1Nthat 70'7, of all American R&D stientists and en irneers .are.in industry. and

that only 6/ of Soviet R&D personnel are employed in industrial enterprises..

He explains that, in the USSR, applied R&D is conducted largely in govern=

mental institutes. Hence, the true figure of the percentage of Soviet
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scientists and engineers conducting applied R&D is really 50%. In additiqp,
,

he emphasizes that industrial R&D in the USA is inefficient because of
,

proprietary secrets and resultant duplications.

His final points refer to ways and means of implemehtingt the CPSU
tO *

directives; inclulting. closer Cooperation among CMEA, countrie9' (to a

certain degree, the eastern equivalent to NATO) and better planning.

*
Council of Mutual Economic Assistance countries are: Bulgaria,

Hungary, German Democratic Republic, Cuba, Mongolia, Poland, Romania,

Czechoslovakia
A

and the Soviet Union. ,

0

A

It

r
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EDUCATION

ote
Ws 'Stressed earlier that the situation during the 1980s and beyond

will be governed by the generatibn'now in school. Let us therefore take a

look now-et educational trends. Again, it is.extremely difficult to obtain'

relevant men*women data.

-There are 794 Soviet higheC educational institutions VUZy), of wh-ich

about 60 are universities and the remainder are institutes.
*

Admission

is regulated by strict ruleS, and a student is admitted to.a particular.

* field of study or specialty.,'Ubngth of study rs about five' years. The

majority of students are 4s1Rned.to specific jobs upon graduation, where

.they must serve a minimum of three years.

The. 4,129 specialized secondary School's (tekhnikurhy) consist of

various types, including industrial,techhical, medical, agricultural,

/and pedagogiK1 schools. The charging specialities available reflect the

demands of the°economy and ,particularly, new and developing technologies

The- average length of trait-11A As tw9 and one-half years.

Figure 21 indi-catesy14-=upwacd trends in Soviet'educa0Q0100,
* A

the general destrnation'Of high school graduates. (In the USSR students

,are assigned to jobs.s.upon O'rauation, rather than
A being free to look for

jobs of their preferepce. In practice, of course, teachers and acquaNtancey

do have some means of influencing work alsignments.)

The educational level of, the-Soviet population has been rising Iteadily.

e figures Sre/shOwn below; note the change for women!s'Ome illust

\Ta6le Oercentage of ti teratti ofeop.le in the USSR (Age 9-49)

192,6

1939

1959

1970

Both Sexes Men . Women

55.6% .

87.4

98.5

99.7

71.5%

93:5

99.3

99.8

t,
..,----

,,,4° .

1p May 1974, it was reported that the 6 h 'university has opene in

Tyumeni\one of the regional centers of Siberia,. .with 5,000 students/and a
4, .

,-

faculty of 300 professors and, researchers.-
, , \

2/ G

42.7%

81.6

97.8

99.07.

C.

A

to
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We were able to assemble only incomplete data about Soviet graduate

ytudent enrollment, but we show them in Figurd 22 because they give some

indi ation of sex diStribution, The Soviet graduate student enrollment

of 99; 00 in 1970 compareS'very roughly to a U.S. enrolleht of graduate

student in S&T of 038,000 in the same year. In terms of general student

enrollme t in the USSR, in both higher educational institutions and in

speijaliz d secondary educational establishments, the percentage of women

was about 3? in 1970/71. [The percentage of women in the general population

age group 1 -38 years was only 49Z during this.period.] It is noteworthy,

A
however, .tha\t the percentage of women declines.throughout SchoOl from

over 50!. in Specialized secondary to a signiflcantly smallel: percentage

in graduate schools.

There are, of course, many incentives in the Soviet Union to undergo

advanced education. 'A lesser known one is the provision that soldiers

and sergeants who have a higher or a secondary education, receive, upon

completing active duty and passing prescribed examinations, officer rank
,..

with their discharge into the reserves.

As we have stressed, there is often found a considerable

\-'

amount of

confusion with regard to the equivalence of,U.S. and Sbviet to .ms and

data sets. The situation is similar with regard to academic degrees,

ana some illustratiVe examples are shown in Figure'23. We belive tnat,

in \general, the Soviet candidate degree can be taken as correspopding,

to the Americbn doctor's degree in the field of S&T,sviz.:

Table. 14 Equivalent Academic Degrees

U.S. USSR

Ph.D., D.Sc.

Post-doctoral achievements Doctor of Science

' Candidate of Science'

There is'no Soviet equivalent to the American bachelor and master's

'degrees. This situation is alsd found in some countries in Central Europe,

where sometimes an American bachelor degree is considered eq valent to

//

graduation from a European/specialized high school such as'a "Realgymnasiunt."

<1

2
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On the other hand, there is no American equivalent to the Soviet

doctorate. The 'Soviet.doctor of science degree is conferred upon ma.ture-

scientists who have made a significant contribution in their field. It

can be equated more nearly to the designation of Dozent or Dr.h.c. at

severarEuropean.universities, and perhaps the achievement of post-

doctoral honors or awards in the United States. 4

In accord with our conclusions about the equivalence Of degrees,'

we compare in Figure 24 the number of doctorate and candidate degrees

awarded annually. Both magnitude and trend are similar in the United

States and the soviet Union, as indicated in Table'15 below.

Table 15 Doctorate and Candidate Degrees Awarded Annually

1960

U.S. USSR

9,829 7,500

.3970 29,872 26,300

1972 34,607 28,700

In the United States, the percentage of doctorates awarded to women

has been slowly but steadily increasing and is now near 16%. For the

Soviet Union, we have indirect evidence that at least 25% of the doctoral

degrees awarded annuallydare to wo n. Among 4Ljet scientific workers

in 1970,'for example, women held 27.3; of the candidate of science degrees

and 13.4% of the doctor of science egrees.

In the Onited States, a phenomenon of potentially considerable

significance to S&T concerns the per entage of hOlders and recipients

of advanced degrees, who are either naturalized or foreign citizens. For
A

example, it was shown in Figur 19.that 32 of practic,i11g women physicians

1and dentists in 1967 were foreign gradudtes. In, Figuf 24 we note that
1

'144 of U.S. ddctorate degreesiowarded in 1970 went to fel eign citizens.

In a recent sbrvey of U.S. women-in meteorology, Simpson and LeMone (1974)

state that."A,surprising result of our survey was the high fraction of

foreign horn women in the'advanced degree categories." [33% of women Ph.D 's;

47- 01 W01.11(`M Ph.D. randidatsj

Viable data are practically non existent in this area, but we have

come across simi 1.ar information (Alen enough in our'survey to speculate

.ou various reasow, for t his obvious preponderance of foreign backgrounds

26
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and/or foreign edycatio among women scientists in the United States.

The subject clearly. r quires serious consideration.

For the United states we have 'sufficient U.S. data to conducsome

long-term trend an yses about the progress of women in education. Figure 25

expresses the num,,er of persons receiving earned degrees annually (i.e..,

bachelor's, 1st professional, master's,.arld doctor's) a) percentages of the

total populat . In 1970, for example, 1,072,581 earned degrees were

awarded, or s.5% of the U.S. populationof.all ages received an ap4lemic

degree 'during this year. Of them, 639,000 went to men, and 433,600 went

to wome

etween 1948 and 1970, the percentage of the U.t..population receiving

,degrees annually increased by a factor of 2.4, and a substantial portion

of this increase was due to women receiving an increasing proportion of

the degrees.

We can see this in more detail in Figure.26. As'shown in the upper

part of Figure 26, the number of all,degrees awarded annually to women

increased from 35% in 1948, to40% in 1970. For;bachelor and first pro-

fessional degrees, this percentage decreased from 35% to 33%, but it

increased for master's degrees from 32% to 40%, and for doctor's degrees

from 12% to 13%.

Ljn the lower part of Figure 26, certain selectecrqtrends are of

interest. These numbers are'expressed as percentages of all degrees awarded

annually. Significant changes from 1948 to 1970 are shown for four major

categories. The relati.ve numbers of degrees conferred- in physical Science,

in engineering, and in medicine has decreased substantially for both men

and women, while mathematical and computer sciences have increased. The

4 major relative increases were in the fields of Social sciences and education

for both men and women, and in the arts and humanities for mr.. Fields not

discussedremained relatively stable.

Together, Figures 25 and 26 show clearly that while there has been a

large increase in the number of recipients of academic degreesin the
o

' U itied States from 1948 to 1970, the trend is away, from the hard sciences.

Importantly, however, this applies to both sexes and is not due to more

omen !receiving degreds'in the softer sciences.

25
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In the Soviet Union; in contrast, while there has been an

large increase in the number of academic graduates, the emphasis on

scientific and technical, education of both sexes .has, if anything,
'tf

continued to increase.

4

4t

or
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-2<:Systems of, government in the United States land the Soviet Union

are So di,,,f4,6rent, of course, that it is difficult to find pareters

that would permit valid comparisons in the context of the151-eseni study.

But we can dis lay in Figure 27 one aspect that is (a) somewhat -comparable,

(b) significa-t with regard to the status of women in authoritative

positions, and (c) influential, at least in the United States, regarding.
ti

-26-

OL1TICS AND' LEGISLATURE

decisions'on

The data il;r Figure

disparity betwe

elaboration concerning the numerical

States and the Sovieflinion: 30:5%,of the

deputies to the eighth USSR Supreme Soviet were,women, while the average

number- of women in the U.S. Congress for years has Only been about 13 out

of some 530 senators and representatives.

_The emphasis is, however, on the elective process, and we do not

wish to imply that there is much similarity between the functional operations

of the U.S. Congress and the USSR Supreme Soviet. The election process,

on the other hand, is,conducted in a somewhat similar vein, and does

indicate that a Soviet woman in a popular election is some 1.3 times more

likel t ,.be nominated and to receive a majority of votes from her political

distri,tt than is an American woman.

Whether or not the Oresence of more women in decisionmaking bodies

is the direct cause, there ar'e,very significant differences between important

,legislation affecting the employment of women in the Soviet Union and the

United States.' A specific example concerns pregnant women and working

mothers.

A recently modified Lviet law (1973) now provides 112 calendar days

Of maternity leave at full wages, including bonuses: 56 days before, and.

56 days after childbirth. Furthei-, if a child As sick, a married mother

may.take up to seven days of paid leave; an unmarried mother, a widow,

or a divorced woman may take up to 10 days. All medical care is, of course,

-free in the Soviet Union. ."

In the United States, legislative details' vary from state to state.

But it is generally true that a pregnant women is not allowed unemployment

31
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benefit," because she is not considered available foemployment,nor is

she allowed disability benefits, because she is not considered disabled. ,

Only recently, efforts are being made to persuade states to abandon such

pregnancy clauses.

In passing,, we may note that as of January 1970, 31.6Z of the judges

in the Soviet Union were women.

32
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ASSESSMENT

.

k

In this exploratory study of women as an S&T resource, we have been

able to conduct only'preliminary analyses and assessments. In. Figure 28,

'we reflect on the meaning and ut ilization of S&T resources in general.

They can be classified in three majorcategories:

o The S.0 base which consists of knowledge of the nature
of physical phenomena as well as the ability and knowhow
to convert this knowledge into practical applications.

o The S&T institutions and facilities which make it possible
to acqUire and apply new knowledge.

o The t&T labor force to actually do so. Our study course,

was concerned with only this last category.

Given the potential availability of S&T resources in a nation, its

utilization is primarily influenced by societal expectations and objectives --

in,practice, carried through planning and budgetary processes.

The problem here is the time lag between the initiation of a plan

and the resultant payoff. Such time lags between initia investment and

eventual practical application can be as much as 20 yF rs or more in R&D.

Similarly, there are'obvious time lags in the response of educational

systems to new demands and directions. Hence, when we talk about the

utilization of women in S&T, we must be aware of the problems of time lags

in effecting greater use of this resource.

We have sumrbarized the principal findings of our exploratory study

in Table 16 below.

(

Table 16 -- Women as a National Resource in SO.

U.S./USSR disparities are very large; the U.S. lags the USSR'
considerably: but there will be important changes in the future.

The effective utilization
of women is Of major
significance to the USSR.

The predominant effects
in the USSR have been of

a quantitative nature. ,

The USSR needs may decline'
.becAuse of demographic
changes.

It is of minor significance
to the U.S. economy and
national security.

The predominant effects` in
the U.S. will be of a,
qualitative nature.

The U.S. degree ot women.
participation will increase.
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It would appear/that the most direct benefit from a greater partici-

pation of women in U.S. science and technology could be realized in research

and research administration as distinguished from develoPment and production.

There-are several reasons for this, ut the dominant one can be stated

succinctly, if somewhat brusquely:

It is the additional high-quality brainpower that merits utilization

and exploitation, rather than any purely quantitative. increase of the U.S

labor force in science and technology.

As we mentioned before, however, to effectively implement greater

utilization of women in S&T, the problems of time lag will necessitate.

long-range planning,-both in the field of education and in the area of

societal, governmental; and industrial motivation.

In view of already existing trends towards the greater participation

of women in the professions and in politics in the United States, some.

realistic projections can be made with regard to possible-future effects

in the area of science and technology. As summarized in Table 17, a variety

Table,0 Projected Effects of Greater Utilization
of Women on S&T in the U.S.

R&D Wages / Downward pressure on average wages.

R&D Research Increase/IQ diversity and imagination in

ProduEtivity approach to, scientific problems. Increase in competition.

Decline in lOw-quality contributions.

Technology -- Dexterity and inclination issues.

Military Services Raising of qualification standards.

R&D Employment Surplus of educated labor resources.

Decline in relative birstn rates -- unless special provisions
'\

are enacted.
,S&T Labor Pool

ssional
rti.4msles

Will reflect strongly the greater participation of women in
A ,

management, politics, leadership ,proups.

National. Structure of Military Life Liberalization, less regimentation.1

Security
Public Support Increasingly unsympathetic audience;

ing willingness to support heavy defense e4enditures.

Politico-Military Shifts in interactions between military,
political, economic, moral, and societal aspects.

Principally changes of socio-economic nature.Nati q
Economy\

3 et
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51 changes can be expe ted to occur.in specific aspects of the national,

conduct of R&D. Wi regard to the nation .1 economy as a whole, however,

the, principal eV cts will be primarily of a socio- economic natureY. Any

effects in ind idual sectors of the econ my are likely going to be minor

h.1,.confparis to the societal results.

3 5

17.1:

4



a.

0 I

-31-

.

REFLECTIONS AND CONCLUSIONS

Our survey has shown that the Soviet Union is clearly ahead of 'the , 0

United States with regard to the official status and degree of utilization

of women in the labor force. The current situation can perhaps be-char°
r.

acterized best by our earlier-statement that American desire to parti-

cipate in the national economy, whereas the Soviet economy requires the

participation of women. However, a number of reflections are in order.
4

- First, it is fairly obvious that the participation of women in all

sectors of the national economy is considerably greater in the Soviet Union

than in the United States.. This U.S./USSR disparity is especially' noticeable

in such traditionally "male" fields as science and engineering, medicine,

and even heavy industry. But the upper- echelon positions in both countries'
o ,

are still filled disproportionally with men rather than with women.

Secondly, with regard to what one might call the'quality of life, we

confront a debatable issue fraught with emotionalism and subject to often

erroneous generalizations. Neyertheless, it does seem that the,majority of

women in the United States are in many respectS in an enviable, if not

advantageous position relative to women in other countries, be they de1eloped
0

or developing nations. This, however. dog's not'mean that the position of

women relative to men in any country could be considered advantageous. Not

does any comparative advantage apply to members of minority races in the
r.

United States, or, for.: that matter, ,to several non-slavic ethnic groups,

in the Soviet Union.

Thirdly, we confirm several conclusions reached by Norton Dodge from

his survey of women in the Soviet economy some ten years agp It is still

trqe that a large reservoir of female talent in the United States and other's

Western countries remainsPuntapped or underdeveloped, and is left largely

at the margin of economic life. It is obvious that the Soviet regime has

a very different attitude toward womeh from- that of a la'rgely unplanned,

individualistic society'such as'our own, which considers the individual's

welfare as the tasiesocial goal. But White an ideological motif tinderlies.

Soviet policy toward'women, the economic motif and practical necessity are

dominant in determining specific Soviet policies.
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Finally, is appears to us that the course of events ring the last

decade has shown the Soviet Union, while pursuing eco M4c advantages; to

have approached a nearly steady state situation only marginal imprOve

ments for women. The United States, on the o er hand, is in theprocess

of reassessing its past policies with reg to. the social and economic

status of women, and is embarkihg on a ew path. .

In consequence, we project tha over the next detade, we will experience

a considerable degree of converge a between the different paths followed

by the Soviet Union and the Unix ed States in the past. The great necessity

for participation by women 1, the Soviet manufacturing section of the

economy will decline beca of the narrowing of the men-women gap in the

popular ion figures and ecause of the trend towards automation; an emphasis

on onsumer goods ans a striving towards the good life for the individual

,twill gain momentum In the United States, pas.sage ofthe Equal Rights Amehth,

ment and the var ous effects of women's liberation movements will cause

de facto chan es with regard to the true-equality of men and women.in the

American e c nomy.

Bar mg a major military or economic catastrophe, we foresee that the

Unite States and the Soviet Union may enter amera where they will actively

co pete in world opinion for being the leader in advancing the cause of

women notnly rn their own country but in all other countries around the

world.
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